InTroducTIon
The dynamics of early visual processing are still not completely understood. Lamme et al. (Lamme, Supèr, & Spekreijse, 1998; Lamme & Roelfsema, 2000) clas- The rather unspecific neural response can interfere with visual processing, acting like a mask (Kammer, Puls, Strasburger, Hill, & Wichmann, 2005a) . In the first demonstration of this effect (Amassian, Cracco, Maccabee, Cracco, Rudell, & Eberle 1989 ) a letter identification task was used. A string of three letters was flashed on a computer screen. The contrast of the letters was reduced such that subjects were just able to 
EArly TMs MAsKIng EffEcTs
Two different forms of early masking effects have been observed: (i) a broadening of the effective SOA window, (ii) an early distinct SOA peak in addition to the well-known peak around 100 ms. Only the second observation supports the hypothesis of two components of neural responses in V1.
A broadening of the SOA window was first described by Beckers and Hömberg (1991) . Using the letter identification task introduced by Amassian et al. (1989) , correct response rates dropped at an SOA of 80 and 100 ms for a moderate TMS intensity. Increasing TMS intensity suppressed letter identification already at 40 ms, and to a smaller extent at 60, 80, 100, and 120 ms. In a recent study (Kammer et al., 2005a) , we determined contrast thresholds in an object orientation task. We found an effect of TMS intensity at letter identification task with five letters. The masking effect at an SOA of 100 ms was obtained in all subjects (Corthout et al., 1999 (Corthout et al., , 2002 . Masking periods with negative SOA, i.e. TMS pulse before onset of visual stimulus, were related to a TMS-induced eye blink (Corthout et al., 1999) . In some subjects, an early window of TMS masking around 20 ms was observed, which seemed to be independent of the robust SOA effect around 100 ms (Corthout et al., 1999) . Unfortunately, this early SOA period could not be reproduced in subsequent experiments (Corthout et al., 2000 (Corthout et al., , 2003 , but with each new experiment a new SOA period was identified and named dip0 (induced blink), dip1 (maximum SOA 20 ms), dip2
(maximum SOA 100 ms) and a somewhat cryptic dipX.
The four dips have never been observed simultaneously.
In the discussion Corthout et al. (2003) offered many explanations for the cryptic finding but systematically rejected any of them ending with the statement "The present study demonstrates the complexity of TMS as a technique to study visual perception." Using a two-alternative forced choice vernier discrimination task, one out of three subjects showed a clearly separated early peak of masking SOA with a local maximum at around 40 ms (Kammer, Scharnowski, & Herzog, 2003) , comparable to the findings of Paulus et al. (1999a) and Corthout et al. (1999) . (Moliadze, Zhao, Eysel, & Funke, 2003) . The broadening of the critical SOA window observed by Beckers and Hömberg (1991) , as well as by Kammer et al. (2005a) , indicates that with strong pulses TMS induced cortical effects may last about 40-100 ms.
The observation of TMS masking at two distinct SOA peaks cannot be explained by prolonged network effects of TMS. It supports the concept of two distinct computational processes taking place in V1. Why the earlier window of TMS masking is less reproducible than the latter remains to be clarified. The type of the visual stimulus and the task subjects have to perform might be critical.
Another explanation for the weak reproducibility of two distinct SOA peaks might be the interindividual anatomical variability that is known to be high in the occipital cortex. Possible target sites for the TMS-induced interference in visual tasks are subcortical structures like the optical radiation, striate and/or extrastriate cortex. In my view, it is most plausible that indeed all the three mentioned structures contribute to the TMS effects (Kammer, Puls, Erb, & Grodd, 2005b) . The observed interindividual differences in the masking function could stem from anatomical variability. Furthermore, despite an invariant position of the stimulation coil, the target site for the first SOA peak can not be identical with the target site for the second SOA peak. One could speculate that in the subgroup of subjects demonstrating the first peak, V1 is exposed closer to the skull and therefore more vulnerable to TMS. Further experiments with a detailed analysis of individual functional anatomy are required to clarify this issue.
In conclusion, the TMS experiments published so far provide evidence for two distinct visual processes, but the inconsistencies in the data remain to be clarified.
